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(54) A coupling for the connection of flexible tubing. 

(57) In a coupling for the connection of flexible tubing for medical purposes containing a first 

coupling part (1), in which is mounted a hollow mandrel (3) that has passage openings (4, 
5) and is for joining a first piece of tubing, this mandrel opening into a second coupling 
part (15) that is reversibly connected to the first coupling part (1), whereby the second 
coupling part (15) has at least two connecting openings (17, 18) and a shiftable closing 
piece, the connecting openings (17, 18) of the second coupling piece (15) are staggered in 
the axial direction, whereby the closing piece (19) has at least one recess or perforation 
that, in a first shifted position of the closing piece (19), connects the two connecting 
openings (17, 18) of the second coupling part (15) and, in a second shifted position, 
separates them from each other, whereby one connecting opening (18) of the second 
coupling part (15), in the second shifted position of the closing piece (19), is in open 
connection with the hollow mandrel (3) of the first coupling part (1). 
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EP0 639 389 Al 

The invention concerns a coupling for the connection of flexible tubing for medical 
purposes containing a first coupling part in which is mounted a hollow mandrel that has passage 
openings and is for joining a first piece of tubing, this mandrel opening into a second coupling 
part that is reversibly connected to the first coupling part, whereby the second coupling part has at 
least two connecting openings and a shiftable closing piece. 

A coupling of the kind named initially is already to be understood from, for example, AT 
Patent 394,657. A further device of a similar kind has become known from 
WO Al 90/07953. In the known sterile connections for flexible tubing for medical purposes, a 
hollow mandrel is held in a coupling part in an axially shiftable manner in each case. The free 
end opposite the tube connection of the mandrel moves through elastically deformable inserts, 
which can be impregnated with a disinfectant, when the mandrel is shifted axially. The shifting 
occurs until the orifice of the axially shiftable mandrel inserts into a second coupling part, 
whereby this second coupling part, which can be connected to the first coupling part, has at least 
two openings. In the final position of the mandrel, one of the two openings is closed by shifting 
it, whereby, through the second opening of the second coupling part, it is possible to connect 
infusion bottles, bags, or the like directly to the patient. In order to exchange infusion bottles or 
the like of this kind, the axially shiftable mandrel has to be retracted once again, after which, 
following the exchange of the infusion bottles, bags, or the like, the hollow mandrel could be 
moved once again into its shifted position, in which an open connection prevails once again 
between the infusion bottle and the hollow mandrel. A drawback in the known designs was that, 
during each shifting of the mandrel, a variable volume of fluid was hereby squeezed out of the 
coupling part. Moreover, the handling of the coupling was relatively complicated, because, 
owing to the requisite tightness, it was necessary to fabricate it with very narrow tolerances, this 
resulting in relatively high shifting forces. 
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The object of the invention is to create a coupling of the kind named initially, in which 
the effort of manipulation is substantially reduced and which makes possible a secure 
manipulation and, in particular, a secure exchange of infusion instruments with little effort. At 
the same time, the object of the invention is to form the coupling in such a way that, during a 
switch of connecting openings in the second coupling piece, it is not necessary to displace any 
fluid volumes and thus clean and sterile work is ensured in each phase. In order to solve this 
problem, the coupling in accordance with the invention consists essentially in the fact that the 
connecting openings of the second coupling piece are staggered in the axial direction and that the 
the closing piece has at least one recess or perforation that, in a first shifted position of the closing 
piece, connects the two connecting openings of the second coupling part and, in a second shifted 
position, separates them from each other, whereby one connecting opening of the second 
coupling part, in the second shifted position of the closing piece, is in open connection with the 
hollow mandrel of the first coupling part. The fact that the connecting openings of the second 
coupling piece are staggered in the axial direction and that the closing piece has at least one 
recess or perforation, which, in a first shifted position of the closing piece, connects the two 
connecting openings of the second coupling part and, in a second shifted position, separates them 
from each other, makes possible a shifting of the closing piece for which it is not necessary to 
displace any fluid volumes and for which, in a first shifted position, the two connecting openings 
are in aligned connection with each other, whereas, in a second shifted position, the connecting 
openings of the second coupling piece are securely separated from each other. In this second 
shifted position, it is then possible to place one connecting opening in open connection with the 
hollow mandrel. The design in accordance with the invention is substantially simplified in its 
manipulation and, owing to the avoidance of fluid volumes being squeezed out during shifting of 
the closing piece, work with the coupling in accordance with the invention is substantially 
facilitated. In order to be able to dispense with an axial shift of the mandrel and thus with a high 
effort of manipulation, it is advantageous to make the construction in such a way that, joined 
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ax in I ly to the mandrel in a movable manner is at least one valve sleeve or one valve needle, the 
face or seat of which, respectively, is spring-pressed against an annular rim or a valve seat of the 
mandrel, whereby, during coupling with the second coupling part, the valve sleeve can be pressed 
in a sealing manner against a bearing surface of the second coupling part and is held in this 
position and whereby the valve sleeve or the valve needle can move in the axial direction with 
release of the passage openings of the mandrel. The axially shiftable valve sleeve or the valve 
needle is hereby pushed back when the second coupling piece is fixed in place and releases the 
passage openings of the mandrel, whereby, for this path of movement of the valve sleeve, it is 
possible, at the same time, to ensure the requisite sterility of the connection and a precise sealing 
can ensue. Achieved overall is a construction in which a secure and sterile connection is made 
possible, in any rotated position whatsoever of the coupling piece. 

It is advantageous to make the construction here in such a way that the diameter of the 
annular rim corresponds essentially to the inner diameter of an axial bore of the second coupling 
part, into which bore the two connecting openings open in axial direction in a staggered manner. 
In this way, the annular rim of the mandrel inserts into the bore of the second coupling part, 
sea I in n it as much as possible, so that the desired sterility and an especially simple operation are 
ensured here as well. 

The closing piece itself can have either bores or, externally, a circumferential groove for 
connection of the two connecting openings of the second coupling piece. According to an 
especially preferred construction, the closing piece is formed as a plunger that can move in the 
bore of the second coupling part so that it seals this part, whereby, preferably, the recess of the 
closing piece is formed as a circumferential groove, the width of which, in the axial direction, is 
greater than or equal to the separation of the connecting openings of the second coupling piece 
from each other. In this way, when the closing piece is shifted, only the fluid volume contained 
in the ring groove is displaced, without fluids being thereby squeezed out, and an especially 
simple and operationally secure design is ensured. 
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It is especially advantageous to make the construction in such a way that the side of the 
plunger facing the mandrel bears a centering opening for a part of the mandrel that projects 
beyond the annular rim of the mandrel. During the shifting, a centering of this kind makes it 
possible to reduce further the effort required for arranging the second coupling part and for 
shifting the closing member, whereby it is advantageous to make the construction in such a way 
that the valve sleeve is formed from two parts that adjoin each other axially and whose part that is 
brought to rest against the annular rim has an outer surface that forms a conical seal. In this way, 
a tight connection is ensured by the valve sleeve or by a part of this valve sleeve that is spring- 
pressed against the second coupling part, for which it is advantageous to make the construction in 
such a way that the second coupling part can be joined to the first coupling part under 
compression of a spring that supports the valve sleeve. 

The design in accordance with the invention makes it possible to dispense with an axial 
shift of the mandrel relative to the first coupling part, whereby, as already mentioned in the 
beginning, the handling is substantially simplified. Here, it is advantageous to make the 
construction in such a way that the mandrel is connected in the axial direction with the first 
coupling part in a non-movable manner. 

In order to achieve the requisite sterility of the connection, it is possible to use, as in the 
case of known designs, sponges soaked with disinfectant, whereby it is advantageous to make the 
construction in such a way that a sponge containing disinfectant is mounted in the first coupling 
part in a shi ftable manner in a basket or the like that can be shifted axially against the force of 
another spring and, preferably, a ring-shaped sponge that is soaked with disinfectant is arranged 
at the front of the second coupling part that faces the first coupling part. A construction of this 
kind leads to the fact that, when the second coupling piece is exchanged, new disinfectant is 
automatically introduced and the sponge of the first coupling piece is soaked once again with 
di sin fee! ant, so that the sterility of the connection is maintained. 
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The invention will now be illustrated in greater detail on the basis of an embodiment 
example depicted schematically in a drawing. In it, Fig. 1 shows a section through a first 
coupling part of the coupling in accordance with the invention; Fig. 2 shows a section through a 
second coupling part of the coupling in accordance with the invention; Fig. 3 shows a section 
throng!"! the coupling in accordance with the invention, whereby the coupling parts of Fig. 1 and 
Fig. 2 in an assembled state are depicted; Fig. 4 shows a sectional depiction in perspective of the 
coupling in accordance with the invention in assembled state; and Fig. 5 shows a modified 
construction in a depiction corresponding to Fig. 3. 

The first coupling part 1 depicted in Fig. 1 has a hollow mandrel 3 that is joined rigidly to 
the housing 2 of the first coupling part 1 and to which a piece of flexible tubing, which is not 
depicted in greater detail and which is connected to the patient, can be fixed. The hollow mandrel 
3 has a passage channel 4, which opens into passage openings 5, which, in the state in which the 
coupling part 1 is linked together with a second coupling part 15, are aligned with connecting 
openings of this second coupling part. Arranged in a movable manner on the outer circumference 
of the hollow mandrel 3 is a valve sleeve, which is formed from two parts 6 and 7, which adjoin 
each other axially. In the closed state of the first coupling part 1 depicted in Fig. 1, the valve part 
7 is slid over the passage openings 5 of the hollow mandrel 3 and seals these. The valve part 7 is 
supported here on an annular rim 8 of the hollow mandrel 3 and is held in this position by a 
pressure spring 9. Here, the valve part 6 carries the pressure spring 9. 

A pressure spring 10 impinges on a basket 1 1 that can shift within the housing 2 of the 
first coupling part 1 and in which is arranged a sponge 12 that is soaked with disinfectant and 
surrounds the valve part 7. In the closed state of the first coupling part 1 depicted in Fig. 1, this 
part is sealed in a sterile manner by another sponge 13 and a cap 14. A sealing ring 27 seals the 
valve sleeve against the hollow mandrel 3. 

The second coupling part 15 depicted in Fig. 2 has a housing 16 on which are staggered 
connecting openings 1 7 and 18 in the axial direction of this second coupling part 15. The second 
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coupling part 15 bears, as a closing piece 19, a plunger that can move so s to seal this part, 
whereby the plunger 1 9 has, on its outer circumference, a recess or a circumferential groove 20, 
which, in the non-operated state of the second coupling part 15 depicted in Fig. 2, releases the 
connection between the connecting openings 17 and 18. In this state, the second coupling part 15 
can be vent ilated or a fluid can be sucked in through the needle bore or ventilation opening 17. 
Arranged in the second coupling part 15 is also a sponge 21 that is soaked with disinfectant as 
well as a wiping lip 22, whereby these elements have a ring-shaped construction corresponding to 
the outer diameter of the hollow mandrel that is inserted in the coupled state. The second 
coupling part 15 is also sealed in a sterile manner by a cap 23 prior to its use. 

In the coupled state of the two coupling parts 1 and 15 depicted in Fig. 3, it is evident that 
the passage openings 5 of the hollow mandrel 3 open directly into the injection or infusion 
opening 18 of the second coupling part 15. The coupling of the two coupling parts 1 and 15 
results in movement of the closing piece 19 into a position in which a connection is no longer 
released between the connecting openings 17 and 18 of the second coupling part 15 via the 
circumferential groove 20 of the plunger 19. Provided for the shifting movement of the plunger 
19 is a relief bore 24 on the face of the second coupling part 15. For the centering of the mandrel 
3 during the coupling, the mandrel has a separate region 30 on its face, which can fit into a 
corresponding recess 31 on the plunger 19. 

The passage openings 5, which are closed by the valve part 7 in the unused state, are 
released during the coupling of the coupling parts by one bearing surface 25 of the valve part 7 
coming to rest on a shoulder 26 of the second coupling part 15, whereby, when the first coupling 
part 1 is inserted further into the second coupling part 15, a shifting of the two-part valve sleeve 
6, 7 occurs. Prior to this, the basket 1 1 is already pressed against a surface 40 and pushed back 
against the force of the spring 10. For a complete sealing, a sealing ring 27 is provided between 
the valve parts 6 and 7 and the hollow mandrel 3. 
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By the use of a plunger 19 constructed with a circumferential groove as a closing piece, 
the fluid volume contained in the recess 20 is entrained during the shifting of the plunger when 
the coupling is linked together and no fluid leaks out of the needle bore 17. In place of the 
circumferential groove 20, it is also possible to provide a perforating hole in the plunger 19, the 
ends of which must be matched to the axial separation of the connecting openings 17 and 18 of 
the second coupling piece 15, whereby the plunger 19 must be secured in place against rotation. 

In order to release the connection, depicted in Fig. 3, between a patient and a syringe or 
infusion connected to the connecting opening 18, the connection is released by operation of 
locking hooks 28 that are constructed on the second coupling part 15 and that are depicted in 
detail in Fig. 4 and act together with the catch collar 29 on the outer circumference of the first 
coupling part. When the second coupling part 15 is removed, the valve parts 6 and 7 are shifted 
axinlly on the outer circumference of the hollow mandrel 3 by impingement due to the force of 
the springs 9 and 10, w hereby the passage openings 5 are closed. By means of a similar axial 
shift of the basket 1 1 and of the sponge 12 contained therein, the head of the hollow mandrel 3 as 
well as the valve parts 6 and 7 are situated once again in a disinfecting environment. The second 
coupling part 15 can thus be taken off and, as a single-use part, it can be disposed of, after which 
either another second coupling part is connected with the first coupling part or else the first 
coupling part is closed once again in a sterile manner by use of a new cap 14 containing a sponge 
13. 

In the perspective drawing in accordance with Fig. 4, the key components of the two 
coupling parts 1 and 1 5 are depicted in their position immediately prior to being coupled. For 
reasons of clarity, the springs and sponge elements, for example, are not drawn. 

In the modified embodiment in accordance with Fig. 5, a valve needle 42 with conical 
seat faces is used in place of the valve sleeves 6, 7. The opening of the valve by lifting from the 
seat faces 43 of the valve is effected by a projection 41 of the closing member 19. The other 



10 



components, which are labeled, as before, with the same reference numbers, correspond in 
function to the corresponding parts in the depiction in accordance with Fig. 3. 

Patent Chums 

1 . A coupling for the connection of flexible tubing for medical purposes containing a first 
coupling part (1), in which is mounted a hollow mandrel (3) that has passage openings (5) 
and is for joining a first piece of tubing, this mandrel (3) opening into a second coupling 
part (15) that is reversibly connected to the first coupling part (1), whereby the second 
coupling part (15) has at least two connecting openings (17, 18) and a shiftable closing 
piece (19), characterized in that the connecting openings (17, 18) of the second coupling 
piece (15) are staggered in the axial direction and in that the closing piece (19) has at 
least one recess or perforation (20) that, in a first shifted position of the closing piece 
(19), connects the two connecting openings (17, 18) of the second coupling part (15) and, 
in a second shifted position, separates them from each other, whereby one connecting 
opening of the second coupling part (15), in the second shifted position of the closing 
piece (19), is in open connection with the hollow mandrel (3) of the first coupling part 

0). 

2. The coupling according to claim 1, further characterized in that at least one valve sleeve 
(6, 7) or one valve needle (42) is joined in an axially movable manner to the mandrel (3), 
the face or seat of which is spring-pressed against an annular rim (8) or a valve seat (43) 
of the mandrel (3), whereby, during coupling with the second coupling part (15), the 
valve sleeve (6, 7) can be pressed so that it seals against a bearing surface (25) of the 
second coupling part (15) and is held in this position and whereby the valve sleeve 
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(6, 7) or the valve needle (42) can move in the axial direction with release of the passage 
openings (5) of the mandrel (3). 

3. The coupl ing according to claim 2, further characterized in that the diameter of the 
annular rim (8) corresponds essentially to the inner diameter of an axial bore of the 
second coupling part (15), into which bore the two connecting openings (17, 18) open in 
axial direction in a staggered manner. 

4. The coupling according to claims 1, 2, and 3, further characterized in that the closing 
piece (19) is formed as a plunger that can move in the bore of the second coupling part 

( 1 5) in a sealing manner. 

5. The coupling according to one of claims 1 to 4, further characterized in that the recess 
(20) of the closing piece (19) is formed as a circumferential groove, the width of which, 
in the axial direction, is greater than or equal to the separation of the connecting openings 
(17, 18) of the second coupling piece (15) from each other. 

6. The coupling according to one of claims 1 to 5, further characterized in that the side of 
the plunger ( 1 9) facing the mandrel (3) bears a centering opening for a part of the 
mandrel (3) that projects beyond the annular rim (8) of the mandrel (3). 

7. The coupling according to one of claims 2 to 6, further characterized in that the valve 
sleeve (6, 7) is formed from two parts that adjoin each other axially and whose part that is 
brought to rest against the annular rim (8) has an outer face that forms a conical seal, 
wherein, a sealing ring (27) is contained between the axially adjoining parts. 
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8. The coupling according to one of claims 2 to 7, further characterized in that the second 
coupling part (15) can be connected with the first coupling part (1) under compression of 
a spring (9) that supports the valve sleeve (6, 7). 

9. The coupling according to one of claims 1 to 8, further characterized in that the mandrel 
(3) is connected in the axial direction with the first coupling part (1) in a non-movable 

manner. 

10. The coupling according to one of claims 1 to 9, further characterized in that a sponge (12) 
containing disinfectant is arranged in the first coupling part (1) in a shiftable manner in a 
basket (1 1 ) or the like that can be shifted axially against the force of another spring (10). 

11. The coupling according to one of claims 1 to 10, further characterized in that a ring- 
shaped sponge (21) that is soaked with disinfectant is arranged at the front of the second 
coupling part (15) that faces the first coupling part (1). 
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